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This listing of claims will replace all pnor versions, and listings, of claims m the application, 
listing of Claims: 

1. (Previously presented) A method of preparing an oligomenc compound 
having at least one moiety of formula: 




wherein: 
X 2 is O or S; 

Xj is Pg-O-, Pg-S-, Ci-Cjo siraight or branched chain alkyl, CH3(CH2) an -0-, R2R3N- 
or a group remaining from coupling a chiral auxiliary; 
nn is from 0 to 10; 

Pg is CH 3 . -CH0CH2CN. -C(CH 3 )(CH3)-CCh, -CH 2 -CC1 3 , -CH 2 CH=CH 2 , 
CH 2 Ctf->SiCH3. 2-yl-ethyl phenylsulfonate, o-cyanobuienyl> cyano p-xylyl, 
diphenylsilylethyl, 4-nitro-2-yl-ethylben2ene, 2-yl-eihyi -methyl sulfonate, methyl-N- 
trifluoroacetyl ethyl, acetoxy phenoxy ethyl, or a blocking group; 

Ri is, independently, hydrogen, a blocked hydroxy! group, a sugar subsntuem 
group, a nitrogen protecting group, a substituted or unsubstituted C,-C| Q alkyl, a substituted 
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or unsubstiruted C 2 -Cio alkenyl, or u substituted or unsubstitwed C 2 -C t o alkynyl, wherein said 
substituuon is OR 5 , SR 3 , NH 3 +, N(R3XR»), guamdinc or acyl where said acyl is an acid 
amide or an esteT; 

R2 is, independcnily, hydrogen, a C r Cn> alkyl, a cycloalkyl, an aryl, a 
nitrogen protecting group, a substituted or unsubsiituted C,-C )U alkyl, a substituted or 
unsubstituted C2-C, 0 alkenyl, or a substituted or unsubsiituted C2-C )0 alkynyl, wherein said 
substitution is OR 3> SR 3 , NH3+, N(R3>(R«), guanidine or acyl where said acyl is an acid 
amide or an ester; 

or Ri and R? together, are a nitrogen protecting group or are joined in a ring 

structure; 

R 3 is, independently, hydrogen, a Ci-C )U alkyl, a cycloalkyl, an aryl, or a 
nitrogen protecting group; 

R4 is, independently, N(Lj)l-2. hydrogen, a Ci-C ( o alkyl, or a nitrogen 
protecting group; 

or R3 and R4, together, are a nitrogen protecting group; 

or Rj and R* are joined in a ring siructure; 

01 optionally, R 2 and R 3 , together with the nitrogen atom to which they are 
attached form a cyclic moiety; 

each Bx is, independently, a heterocyclic base moiety; and 
comprising the steps of: 

(a) providing a 5'-0-protected compound of the formula: 
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T> is a hydroxyl protecting group; and 

T2 is a covalent attachment to a support media, a nucleoside bound to a support 
media, a nucleotide, an oligonucleoside or an oligonucleotide; 

(b) treating said 5 -O-protected compound with a deproteenng reagent for a time 
and under conditions effecuve 10 form a 5 -O-dcprorected compound; 

(c) coupling said 5 -Q-deprorected compound with an activated phosphorus 
composition of the formula: 




wherein: 

Tj is a hydroxyl protecting group, a nucleoside, a nucleotide, an ohgonucleoside or an 
oligonucleotide; 

each Li and L 2 is, independently, straight or branched alkyl, or a C5-7 cyclic 
aliphatic ring system; 
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or Li and L2 are joined together 10 form a 4- to 13-membered heterocyclic ring system 
including the nitrogen atom to which Li and L2 are auached, and 
RsisX,; 

or R 4 and R s together with the phosphorus atom to which R» and R 5 are attached form 
a chiral auxiliary; 

for a time and under conditions effective to form an extended compound having the 
formula: 




(d) treating said extended compound with a mixture comprising an oxidizing 
reagent and a capping reagent in a single step and for a time and under conditions effective to 
form said oligomeric compound, and 

(c) treating said oligomeric compound wiih a reagent for a time and under 
conditions effective to remove said blocking groups thereby forming u deblocked oligomeric 
compound. 
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2. Canceled 

3. (Currently amended) The meihod of claim 5 i wherein said reagent m step (e) 
is effective to cleave the oligomeric compound from the support media. 

4. (Currently amended) The meihod of claim 3 wherein said reagent in step(e) is 
aqueous ammonium hydroxide. 

5. (Currently amended) The method of claim 3 i. further comprising treating said 
oligomeric compound with a further reagent for a time and under condition!* effective to 
cleave the oligomeric compound from the support media. 

6. (Original ) The method of claim 1 further comprising treating said oligomeric 
compound with a deprotecung reagent for a time and under conditions effective to deprotect 
the T3 hydroxyl protecting group. 

7. (Original) The method of claim 1 wherein said mixture comprises from 0.02M 
to 0.2M oxidizing reagent. 

8. (Original) The method of claim 7 wherein said mixture comprises from O.lM 
to 0.2M oxidizing reagent. 
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9. (Original) The method of claim I wherein said oxidizing reagent transfers an 



oxygen atom. 



10. (Original) The method of claim 9 wherein said oxidizing reagent is iodine, m- 
chloroperbenzoic acid, lodobenzene diaceiate, letra-n-buiy I ammonium periodate, r^rr-bmyl 
hydroperoxide, dwm-butyl hydroperoxide, cumene hydroperoxide, hydrogen peroxide; biu- 
tnmethyUilyl peroxide; dmitrogen retroxide. oxone, molecular oxygen, (lS)-(+)-U0- 
camphorsulfonyDoxazindine or a peracid. 

11. (Original) The method of claim 10 wherein said oxidizing reagent is iodine, 
m-chloroperbenzoic acid, iodobenzene diaceiate, rarr-butyl hydroperoxide, di-wrf-butyl 
hydroperoxide, hydrogen peroxide, oxone, molecular oxygen or a peracid. 

12. (Original) The method of claim 1 wherein said oxidi2ing reagent transfers a 
sulfur atom. 

13. (Original) The method of claim 12 wherein said oxidizing reageni is 3-amino- 
1 ,2,4-diihiazole-5-thione; 3-ethoxy-l ,2,4-6jthiazoline-5-onc; l,2,4-diihiazolid;ne-3,5-dione; 
3-methyl-l,2,4-dithii*zolin-5~one; or dunerhylthiuram disulfide. 

14. (Original) The method of claim 13 wherein said oxidizing reagent is 
dimeihyhhiuram disulfide. 



Page 7 of 16 



Received frotn < +2155683439 > at 10/28/03 5:44:52 PM {Eastern Standard Time] 



•03 05:46 P m Fron-WOODCOCK WASHBURN 33 



+2155683439 



T-838 P 1 2/20 F-934 



DOCKET NO.: lSlS-4407 

Application No.: 09/640,279 

Office Action Dated: August 12. 2003 



PATENT 

REPLY FILED UNDER EXPEDITED 
PROCEDURE PURSUANT TO 
37 CFR § 1.U6 



15. (Onginal) The method of claim I wherein said capping reagent comprises 
about one part by volume of either acetic anhydride in acetoniirile or tetrahydrofuran; or 
chloroacetic anhydride m acetonitrile or tetrahydrofuran; added to about one pan by volume 
of either N-methylimidazole and pyridine in acetonitnle or tetrahydrofuran, or t* 
hutylphenoxyacetic anhydride in acetonitnle or tetrahydrofuran. 

16. (Original) The method of clajm 1 5 wherein said capping reagent comprises 
about one part by volume of 20% acetic anhydride in acetonitnle mixed with about one pan 
by volume of a solution having 20% N-merhylimidazole, 30% pyridine and 50% acetonitnle. 

17. (Original) The method of claim 1 wherein said mixture comprises 
dimethylthmram disulfide, acetic anhydride, acetonitnle, N -methyl imidazole and pyridine. 

18. (Original) The method of claim 1 wherein said mixture comprises from about 
0.05M to 0.2M dimethylthiuram disulfide, about 10% acetic anhydride, about 10% N-methyl 
imidazole and abouT 15% pyridine in a suitable solvent. 

19. (Original) The method of claim 18 wherein said solvent is acetonitnle, 
toluene, ethyl acetate, tetrahydrofuran, dichlorometharie, dichloroethane, dioxane, 
dimerhylaceiamide and dirnethylformamide. 
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20. (Ongmal) The method of claim 1 wherein said coupling of the 5-0- 
deproiected compound with the activated phosphorus composition is performed in the 
presence of an activating agent. 

21. (Original) The method of claim 20 wherein said activating agent is 1-H- 
tetrazole or 4.5-dicyanojmidazole. 

22. (Original) The meihod of claim 1 where said cyclic moiety is morphohno or 
phthalimido. 

23. (Original) The method of clarm 1 wherein each Li and L2 is C]- 6 alkyl. 

24. (Original) The method of claim 23 wherein each L\ and Li is isopropyl. 

25. (Original) The method of claim 1 wherein Li and L* are joined together to 
form a heterocyclic ring system including the nitrogen atom to which saidLj and Lj are 
attached, wherein said ring system optionally includes at least one additional heteroaiom 
selected from O, N and S. 

26. (Original) The method of claim 25 wherein said heterocyclic ring system is 
morphohno. 
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27. (Previously presented) The meihod of claim 1 wherein each of said sugar 
substicuent groups is, independently, Ci-C^ alkyl, C2-C20 alkenyl, C2-C20 alkynyl, C s -Cjo 
aryl, O-ulkyl, O-alkcnyl, O-alkynyl, O-aryl, O-aralkyl, O-alkylamino, O-alkylaminoalkyl (O- 
alkyl'N(H)alkyl), O-alkylarrunodialkyl (0-alkyl-N-(,alkylh), O-alkylalkoxy (Oalkyl-O- 
alkyt), 0-alkyl-(N-imidit2Qle) ( thiol, S-alkyl, S-alkenyl, S-alkynyl, NH-alkyl, NH-alkenyl, 
NH-alkynyl, N-4iaJkyl, S-aryl. NH-aryl. S-aralkyl, NH-aralkyl, N-phthalimido, halogen Jceto, 
carboxyl, niiro, niiroso, nitrile, tnfluoromethyl. irifluoromeihoxy. N-imida2oJe, azido, 
hydra2ino, hydroxylamino, jsocyanato, sulfoxide, sulfone, sulfide, disulfide, silyl, 
heicrocycle, carbocycle, polyamine, polyamide, polyalkylenc glycol, orpolyeiher, 

or, alternatively, one or more subsmuent groups hu$ one of formula 1 or II: 




1 u 

wherein- 

Z« is O. S or NH; 

J is a single bond, O or C(=0); 

E is C,-C l0 alkyl, N(Ri)(R 2 ), NCROCR*), N=C(R,)(R 3 ). N=C(R,)(R 5 ) or has one of 
formula Ifl or IV; 
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r 

\ R 8 ^ \ R 8 

R,o Rio 
IU IV 

each R«., R7, Ra, Rq and Rio is, independently, hydrogen, C(P)R U , substituted or 
unsubstituted Ci-Cjo alkyl, substituted or unsubstituted C2-C J0 alkenyl, substituted or 
unsubstituted C2-C,o alkynyl, alkylsulfonyl, arylsulfonyl, a chemical functional group or a 
conjugate group, wherein the substiiueni groups are selected from hydroxyl, amino, alkoxy, 
carboxy, benzyl, phenyl, nitro, thiol, thioalkoxy, halogen, alkyl, aryl, alkenyl and alkynyl; 

or optionally, R7 and Rs, together form a phthalimido moiety with the nitrogen atom 
10 which they arc attached; 

or optionally, Ro and Rjo, together form a phthalimido moiety with the nitrogen atom 
to which they are attached; 

each Ri 1 is, independently, substituted or unsubstituted Cj-C ]0 alkyl, trifluoromeihyl, 
cyanoethyioxy, methoxy, ethoxy, t-butoxy, allyloxy, 9-fluorenylmethoxy, 2-(trimethylsilyl)- 
ethoxy, 2,2,2-trichlorocihoxy, benzyloxy, butyryl, iso-butyryl, phenyl or aryl; 

R 5 is T-L, 

T is a bond or a linking moiety; 

L is a chemical functional group, a conjugate group or a support media; 
each R, and R21S, independently, H, a nitrogen protecting group, substituted or 
unsubstituted C r C tl > alkyl, substituted or unsubstituted C2-Q0 alkenyl, substituted or 
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unsubstuuted CVCio alkynyl, wherein said substitution is QR 3 , SR 3 , N(R3)(R4), 
guamdino or acyl where said acyl is an acid amide or an ester; 

or Ri and R 2 , together, are a nitrogen protecting group or are joined in a ring structure 
that optionally includes an additional heteroaiom selected from N and O; 

or Ri, T and L, together, are a chemical functional group; 

each R 3 and R> is. independently. H, CYC l0 alkyl, a nitrogen protecting group, or R 3 
and R 4 , together, are a nitrogen protecting group; 

or R3 and R« are jomed in a ring structure thac optionally includes an additional 
heteroatom selected from N and O, 

Z 4 is OX, SX, or N(X) 3 ; 

each X is, independently, H. C,-C 8 alkyl, C r C 8 haloalkyl, C(=NH)N(H)R 5 , 
C(=0)N(H)R 5 or OC(=0)N(H)R 3 , 
R 5 isHor C,-C 8 alkyl; 

Z|, 2-2 and 23 comprise a ring system having from about 4 to about 7 carbon atoms or 
having from about 3 to about 6 carbon atoms and I or 2 hetero atoms wherein said hetero 
atoms are selected from oxygen, nitrogen and sulfur and wherein said ring system is aliphatic, 
unsaturated aliphatic, aromatic, or saturated or unsaturated heterocyclic; 

2 S is alkyl or haloalkyl having 1 to about 10 carbon atoms, alkenyl having 2 to about 
JO carbon atoms, alkynyl having 2 to about 10 carbon atoms, aryl having 6 to about 14 
carbon atoms. N(Ri)(R 2 ) ORj, halo, SR, or CIS; 

each qi is. independently, an integer from 1 to 10, 

each qs is, independently. 0 or 1; 

q 3 is 0 or an integer from 1 to 10; 
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q 4 is an integer from J to 10; 

q 5 is from 0, 1 or 2; and 

provided that when q3 is 0, q 4 is greater than I. 

28. (Original) The method of claim 1 wherein said X] is Pg-O-. Pg-S-, CH3-, CH 3 - 
O-, morphoUno or R 2 RjN- *rhere each Rz and R 3 is, independently, hydrogen or C,-C t0 alkyl. 

29. (Original) The method of claim 1 wherein said Pg is CH2CH1CN , 
diphenylsilyleihyl, 6-cyanobwenyl. cyano p-xylyl, methyl-N-trifluoroacetyl ethyl or acetoxy 
phenoxy ethyl. 

30. (Original) The method of claim 1 wherein said heterocyclic base moiety is 
adenine, N 6 -benzoyladenine, cytosine, N^-benzoylcytosme, 5-rnethylcyiosine, N 4 -ben2oyl-5- 
methylcytosine, thymine, uracil, guanine. N 2 -isobutyry I guanine or 2-ammoadcnine. 

3 1 . (Original) The method of claim 1 wherein said support media bound 
nucleoside, nucleotide, oligonucleoside or oligonucleotide is blocked at reactive sites. 

32 (Original) The method of claim 1 wherein said blocking groups are acid 

stable. 

33. (Original) The method of claim 1 wherein said blocking groups are base 



labile. 
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34- (Original) The method of claim I wheiein said deprotectwg reagent is acidic, 
neutral or basic. 

35. (Previously presented) The method of claim 34 wherein said deprotecung 
reagent is dichloroacetic acid, trichloroacetic acid, zinc bromide, A1C 3 , TiC 4 , (Et)AlCl, (/- 
BufcAlCl, ccric ammonium nitrate, l,l,l,3,3,3-hexafliioro-2-propanol or diethyloxomalonaie. 

36. (Onginal) The method of claim 35 wherein said deproteciing reagent is 2-5% 
dichloroacetic acid in dichloromethane or dichloroethane. 

37. (Original) The method of claim 1 wherein said deprotecung reagent js a 
fluoride moiety. 

38. (Original) The method of claim 37 wherein said fluoride moiety is BF3- 
etherate. 

39. (Onginal) The method of claim 1 wherein said oligomeric compound 
comprises from 5 to about 50 nucleosides. 

40. (Original) The method of claim 1 wherein said oligomers compound 
comprises from 8 to about 30 nucleosides. 
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